Objective: To review the latest studies on risk and protective factors for the development of substance abuse and the effectiveness of prevention interventions for the pediatric population.
T HE DIRECT and indirect effects of alcohol and other drugs on children lead to many adverse health and safety risks for the child, family, and community. Understanding risk and protective factors that may affect the development of substance abuse is a first step in ameliorating the problem of drug use in the pediatric population. This article reviews the literature on the prediction, protection, and prevention of substance abuse in the pediatric population, including a list of available prevention programs for children across the age continuum.
The younger a child initiates alcohol and other drug use, the higher the risk for serious health consequences and adult substance abuse. [1] [2] [3] [4] Fatalities, accidental and intentional, that are associated with drug and alcohol use in the adolescent population represent one of the leading preventable causes of death for the 15-to 24-year-old population. [5] [6] [7] Alcohol and other drug use in the adolescent population carries a higher risk for school underachievement, delinquency, teenage pregnancy, and depression. [8] [9] [10] [11] [12] [13] [14] [15] [16] Inadvertent passive drug exposure in infants and toddlers has resulted in multiple medical complications including respiratory illnesses, seizures, altered mental status, and death.
Illicit drug use is associated with an increased risk of contracting human immunodeficiency virus (HIV). The sharp rise in pediatric HIV infection from 1985 to 1990 paralleled the occurrence of the crack cocaine epidemic. In 1990, 68% of perinatally acquired HIV infection was attributable to intravenous drug abuse in one or both of the child's parents. 24 Even without a history of intravenous drug use, an alcohol-and drug-abusing lifestyle places the abuser, partners, and unborn children at risk for HIV infection due to impaired judgment, reduction of inhibitions, and sex-for-drugs. 1, 7, 25 The American Academy of Pediatrics Committee on Substance Abuse recommends that pediatricians have the skills to detect drug-related problems in their patients and their patients' family members and are knowledgeable about the extent of drug use and availability of drug treatment resources (including those for alcohol and tobacco) in their community. 26 Pediatric health care providers are often called on to be a consultant for parents, schools, and the community on topics related to alcohol and other drug use. In this capacity, knowledge about available drug and alcohol prevention curricula and their researched effectiveness is of utmost importance. Some of the more widely available curricula have had modest to no significant improvements in drug use patterns yet, through sophisticated marketing, have been implemented in many school districts. Many prevention curricula targeted for the preschool population have limited random-design prospective research to document the programs' efficacy. Proactive approaches by pediatric health care providers to recommend the use of effective validated universal, selective, and indicated prevention curricula will assist community, public health, and school officials in their decisions to select and implement prevention programs.
DRUG USE TRENDS
The trend of drug use derived from the analysis of the 10th annual survey of 147 077 students by the National Parents' Resource Institute for Drug Education for the 1996-1997 school year showed a increase in the monthly use of marijuana, cocaine, stimulants, sedatives, hallucinogens, and heroin among sixth-to eighth-graders when compared with the previous academic year. 27 Conversely, drug use among high school students did not show an increase for the first time since the 1991-1992 school year. The most recent data from the 23rd national survey from the University of Michigan's Monitoring the Future study also demonstrated that, although marijuana use continues to rise in older adolescents, the use of other illicit drugs has begun to level off. 28 Monitoring the Future data is derived from the 1997 survey of 51 000 eighth-, 10th-, and 12th-grade students located in 429 secondary schools across the nation. This study reported that, for the first time in 6 years, marijuana and other illicit drug use was unchanged among eighth-graders; in addition, there was a concurrent increase in disapproval of marijuana use among these students. Binge drinking, defined as 5 or more drinks on one occasion, remains problematic, occurring in 15%, 25%, and 31% of the 8th-, 10th-, and 12th-graders, respectively. According to the Drug Use Among Racial/ Ethnic Minorities 1995 data from the National Institute on Drug Abuse, rates of drug use are higher for white students for all categories of drug use, with the exception of 12th-grade Hispanic youth, who had the highest annual prevalence of cocaine use from 1984 to 1994. 29 Although the use of illicit drugs has leveled off in some of the adolescent population for the first time since the early 1990s, we must, as stated in the words of Lloyd D. Johnston, PhD, principal investigator for the Monitoring the Future Study, learn[ed] from the relapse in the drug epidemic in the 1990s that drug use among kids is a persistent and recurring problemone which needs consistent and unremitting attention. It is a long-term problem, which means that we must institutionalize prevention efforts. . . . 28 The importance of this early use is that it places the child on a deleterious trajectory for future drug use. If a child smoked tobacco or drank alcohol, they were 65 times more likely to use marijuana than a child who never smoked or drank. Children who used marijuana were 104 times as likely to use cocaine compared with their peers who never used marijuana.
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PREDICTIVE RISK FACTORS
Addiction develops from a complex interplay between the individual, the agent (drugs and alcohol), and the environment. The initiation of first drug use is determined by interactions between social, cognitive, cultural, attitudinal, personality, and developmental factors. The earliest influences to smoke, drink alcohol, or use drugs may come from the family. Factors that are related to drug use during adolescence include poor self-image, low religiosity, poor school performance, parental rejection, family dysfunction, abuse, under-or over-controlling by parents, and divorce. 10, 15, [30] [31] [32] [33] [34] Behavior, Affect, and Temperament Risk factors for the development of externalizing disorders are found in the preschool years. McMahon 35 describes the development of conduct disorder, oppositional defiant disorder, and attention-deficit/ hyperactivity disorder (ADHD) in the preschool years as continuous throughout the child's developmental stages. These disorders may initially present with relatively mild behavior problems and progress to severe symptoms such as stealing, aggression, and substance abuse.
Temperament difficulties may exacerbate childhood troublesome behaviors and result in an insecure attachment with the child's primary caregiver. Difficult temperament, characterized by moodiness, negativity, poor compliance, and provocativeness, may lead to the child being criticized and ostracized by parents. The resultant parent-child interactions may lead to the coercive model of parenting that is often present in families who have children with substance abuse and delinquency. 35 Hyperactivity in childhood imparts a higher risk of later development of adult alcoholism and substance abuse. [36] [37] [38] [39] High activity level in infancy was found to predict later substance abuse in both sexes in a large prospective study of African American subjects. 40 Some preliminary studies suggest that children who were treated for ADHD were less likely to initiate drug and alcohol use in early adolescence. [41] [42] [43] [44] In a recent study by Biederman et al, 39 rates of substance abuse in adolescents with ADHD (without comorbid conduct disorder) were not significantly different from rates of substance abuse in a control cohort without ADHD. Childhood aggression has been reported to place a child at risk for adolescent substance abuse. 45 High novelty-seeking and low harmavoidance behaviors place boys at risk for early drug initiation. 46 In a longitudinal study, frequent early use of drugs was associated with violent behavior.
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Peer Group
Peer influence plays a pivotal role in the initiation of tobacco and drug usage. 10, 47 Peer pressure may be a factor not only in drug use but also in drug abstinence. Peer cross-pressure, 48 that is, the opposing influences on individuals exerted by the choices they make or by their socioeconomic standing or social group membership, may play a role in initiation of drug use. The study by Robin and Johnson 49 on peer cross-pressure found adolescents believed their peers' general attitude was against drug use. With the exception of alcohol, there was a direct relationship between peer cross-pressure and subsequent drug use; the lower the acceptance of drug use, the less frequent the drug use. The higher the perceived risk, the lower the drug use. 28 Other studies suggest that children predisposed to use drugs may seek out others with similar inclinations. Adolescents whose drug use is influenced by peer pressure, in the absence of psychological dysfunction, are more likely to stop using drugs.
50-52
Genetics
Biological children of alcohol-dependent parents who have been adopted continue to have an increased risk (2-to 9-fold) of developing alcoholism. [53] [54] [55] [56] [57] Researchers discovered differences in inheritance patterns between type I, "milieu-limited," adult-onset alcoholism (that is associated with a passive-dependent personality) vs type II, "male-limited," early-onset alcoholism (that is more associated with criminal behavior). The transmission of type II alcoholism, from father to son, demonstrated a high heritability despite environmental factors. 58 Behaviors such as frequency of drinking and amount consumed demonstrate moderate heritability of 0.39 and 0.36, respectively. 59 Further, studies of siblings and twins born to parents who are drug dependent have confirmed the existence of a genetic predisposition not only for alcohol abuse but also for other drugs of abuse. [60] [61] [62] Researchers have found a relationship between the presence of the A1 allele of the dopamine D 2 receptor gene and alcoholism. 63 The presence of the A1 allele correctly identified 77% of the alcoholics in a study of brain tissue taken from 70 nonalcoholic and alcoholic cadavers. It was hypothesized that this receptor gene, located on the q22-q23 region of chromosome 11, may confer increased probability for the development of alcoholism. Other studies suggest that the dopamine D 2 receptor locus may serve as a gene that modifies expression of severe psychiatric disorders, rather than being a marker for alcoholism. 64 
Sex
Illicit drug use by men has twice the reported prevalence rate of women's drug use. 29 Heavy alcohol use is almost 3 times more frequent in men. The trajectory for these patterns of drug use may be found in childhood, where drug use is generally higher in boys than in girls. 65 Heavy alcohol and tobacco use is found more frequently in male students than in their female peers. 65 In their long-term study, Block et al 30 found that there were remediable psychosocial and behavioral risk factors in 3-and 4-year-olds that predicted drug use during adolescence. Notably, risk factors differed by sex. In short, for girls, the absence of resiliency (ie, skills that allow a person to cope with adverse situations) and the lack of self-control during early childhood predict both marijuana and hard drug use in adolescence. In boys, lack of self-control is strikingly important. Involvement with harder drugs seemed to represent an extension of the behavioral characteristics that predisposed to marijuana use in boys, while in girls additional psychopathological characteristics were usually present when harder drug use was evidenced. In another study, Luthar et al 66 reported that women who abused drugs had a higher incidence of internalizing problems, eg, depression, anxiety, and withdrawn behaviors, during childhood and had more severe psychiatric symptoms as adults. Conduct disorders were found more frequently in men who were in treatment for drug abuse.
Family Ecology
Childhood abuse has been implicated as a significant risk factor for later substance abuse. 67, 68 Women who were physically abused were 1.58 times as likely to abuse drugs than their nonabused adult counterparts, even after controlling for family history of substance abuse. 68 Girls seem to be more influenced by environmental factors in the home. Unkempt, crowded, noisy, disorderly conditions where there is little emphasis on conventions and religion are very potent predictors of later drug use in girls. 30 For boys, family environment had only chance association with later marijuana use. 30 Eighth-graders who took care of themselves after school had a significantly higher risk of using alcohol, tobacco, and marijuana. 69 Risk increased with longer duration of self-care, such that the relative risk for alcohol use for children in self-care for 11 hours per week or more was 2 for alcohol, 2.1 for tobacco, and 1.7 for marijuana. Children who were quick to anger, perceived themselves to be stressed, were resentful of parents' absence, or from families with conflicts had high drug use rates. These findings were confirmed by later studies including that of Chilcoat and Anthony 70 who studied 926 youths and found children in the lowest quartile of parent monitoring initiated drug use at earlier ages.
Community Environment
The percentage of children aged 12 to 17 years who have seen people selling drugs is higher in the African American community than in communities with a majority of white or Hispanic children (41.2% vs 7.4% and 23.9%, respectively). More African American children aged 12 to 17 years are exposed to people who are high or drunk (55.7%) than children of other ethnic groups. 29 The percentage of children reporting that obtaining illicit drugs is fairly or very easy is higher among African American and Hispanic youth when compared with their white peers. Despite this exposure, African American adolescents have a lower reported rate of drug use than their white peers. 29 The work of Crum et al 71 found an association between neighborhood disadvantage and exposure to cocaine. Youths living in the most disadvantaged areas were more than 5 times as likely to be offered cocaine as compared with those in more advantaged areas. [72] [73] [74] Teacher commitment to didactics and maintenance of low dissension are also protective. 75 Positive self-esteem, self-concept, self-control, assertiveness, social competence, and academic achievement all promote resistance to drug use. 74, 76, 77 In addition, regular church attendance and a sense of morality have been shown to be protective against drug abuse.
PROTECTIVE FACTORS
Protective factors are characteristics within the individual, the family, and the environment that advance one's ability to resist adverse outcomes. Protective factors for the pediatric population include growing up in a nurturing home with open communication with parents and positive parental support.
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Protective factors instill the individual with resiliency. Resiliency is the property of an individual to overcome a negative set of life circumstances. Adolescent resiliency is associated with high intelligence, low noveltyseeking behaviors, and avoidance of friendships with delinquent peers. 80 The Challenge Model 81, 82 uses the principles of resiliency to focus on individuals' capacity to respond and manage their lives. A chaotic family environment does not necessarily cause a child to be forever damaged. Where the risk-protective equation implies the tallying of factors, the Challenge Model asserts that individuals can achieve beyond the negative factors in their lives; in essence, resiliency. The Challenge Model delineates 7 principles that facilitate an individual's adaptive and healthy development. These include insight, independence, relationships, initiative, humor, creativity, and morality. As conceptualized in the work of Newcomb and FelixOrtiz, 83 consideration and attention to both protective factors and risk factors are fundamental in developing effective prevention strategies.
PREVENTION INTERVENTIONS
Prevention efforts prior to 1970 were based on an information-deficit approach. The assumption was that children lacked adequate knowledge regarding the effects of drug use. Thus, prevention efforts involved the dissemination of information. During the 1970s through 1980s, prevention efforts focused on social and interpersonal influence models. The theory underlying this approach postulated that youth experimented with drugs and alcohol because they had not fully developed their own internal value system to resist external pressures. The prevention programs of the 1990s offer a comprehensive systems approach. They are research-based, age-appropriate, culturally relevant interactive resistance models. These prevention programs promote protective factors while reducing risk factors using school-based curricula that include social resistance skills training and normative education. [84] [85] [86] [87] [88] [89] [90] [91] [92] Social resistance skills training seems to be readily adapted for multiple ethnic groups. 85, [93] [94] [95] Normative education teaches students that most youngsters do not use drugs. Active learning techniques are the primary teaching modality, as opposed to passive didactics. Smallgroup, role-playing, and interactive learning techniques are imperative in these programs.
Prevention curricula have been developed for children from preschool ages to young adulthood. Young children are increasingly likely to feel pressure to drink alcohol and use drugs. 96 Children are also increasingly vulnerable to the temptation of drug usage during periods of transition. The adolescence period represents the greatest risk for substance abuse. 97 Programs in prevention have developed a new nomenclature to denote the target audience and focus of the program. Programs are designated as universal, selective, or indicated. Universal interventions are designed to address a general population, such as a community or school. Selective curricula target an at-risk population, such as those curricula that are designed for children whose parents have drug or alcohol dependence. Indicated programs target individuals who already demonstrate the problem behavior or have other high-risk behaviors related to initiating the target behavior.
Research on the effectiveness of prevention curricula have generally focused on universal programs that target children in junior high and high school. One researched intervention that targets the elementary school child is the Seattle Social Development Project. Based on the theory that the greater the number of childhood risk factors the greater the likelihood of child delinquency and drug use, the Seattle Social Development Project employed a model of intervention focusing on both familyand school-based interventions in grades 1 through 4 to enhance protective factors against delinquency and substance abuse. The study by Hawkins et al 98 supports the presence of reduced incidents of drug use, antisocial and disruptive behaviors, and improved school performance following the implementation of the Seattle Social Development Project.
Among the most widely disseminated and promoted curricula are the Drug Abuse Resistance Education curricula (DARE). Despite DARE's popularity in US schools, studies have found little difference in drug use patterns among students who have participated in the curriculum compared with cohorts who have not received the DARE program.
99,100 Significant differences, however, were noted in students' attitudes toward drug use, knowledge regarding drugs, social skills, and attitudes regarding police officers. 100 Though the data on drug use patterns following the initiation of the DARE program are disappointing, a solution to this dilemma may be to integrate DARE with broad-based, research-proven prevention programs.
Curriculum designed for teachers of preschool children.
The curriculum fosters language development, decision making, social skills, and healthy living.
Rensselaer School-based curriculum taught by a trained uniformed police officer. Several adaptations of the curriculum are available for elementary school to high school students. The curriculum has been adopted by about 50% of the school districts in the United States and focuses on providing education on drugs, promoting peer resistance and decision-making skills, and enhancing self-esteem. Life Skills Training was found to be effective in lowering tobacco, alcohol, and marijuana use in a 6-year longterm randomized field trial involving 3597 New York State students in 56 high schools. [101] [102] [103] Beginning in the seventh grade and continuing until the ninth grade, Life Skills Training integrates up to 18 sessions in the initial year, 10 booster sessions in the second year, and 5 booster sessions in the third year of implementation. Life Skills Training uses resistance skill training in a broader framework of self-improvement and interpersonal social skills development. Recent studies supported the effectiveness of the program in minority inner-city populations. [93] [94] [95] 104, 105 Project ALERT 106 and STAR 107, 108 are universal prevention programs that have demonstrated efficacy in the reduction of drug use. Project ALERT includes normative education and resistance skills development to promote drug abstinence. Project ALERT spans seventh and eighth grade with 8 and 3 sessions, respectively. Project STAR , using a resistance skills model, was integrated into 15 Kansas City, Mo, communities, involving more than 22 000 adolescents. Interestingly, the programs both have a classroom component. In addition, Project STAR endeavors to involve the media, community organizations, and health policy officials as well as parents in a comprehensive network of activities.
DARE
Efficacy of preschool prevention curricula are largely undocumented in controlled randomized outcome studies. Curricula that target elementary school students have not been studied with the same fervor as curricula designed for adolescents. Included in the Table are a Knowledge development and dissemination in the field of substance abuse prevention relies, in part, on the review of studies outside general pediatric literature. Multiple disciplines, including public health, psychiatry, psychology, education, and criminal justice have participated in developing a body of knowledge on the risk and protective factors and the effectiveness of prevention programs. This review provides a synopsis of pertinent studies and available prevention programs for the pediatric population.
Although much is known about the risk factors that lead to initiation of drug abuse, early intervention strategies targeting preschool and elementary school students are underrepresented in research literature. Further studies are necessary to develop alcohol and drug prevention programs that will have sustained effects across the age continuum. Understanding the risk factors that lead to substance abuse is paramount for the early identification and prevention of substance abuse in children. Active participation by pediatric health care providers in promotion of programs that enhance protective factors and social skills development through interactive child and parent curricula, while collaborating with communities and schools, will indemnify children against drug abuse. Careful evaluation of prevention program effectiveness for preschool to high school students is of utmost importance. Finally, to echo the words of Johnston, substance abuse in children is a complex multifactorial challenge that requires "consistent and unremitting attention." 28 Accepted for publication March 23, 1998 
